Tanshinone IIA, an isolated compound from Salvia miltiorrhiza Bunge, induces apoptosis in HeLa cells through mitotic arrest.
Tanshinone IIA (Tan IIA) is a compound isolated from Salvia miltiorrhiza Bunge (Danshen). The aim of this study is to investigate the mechanisms of its anti-cancer effect. To clearly delineate the cell cycle-dependent effects of Tan IIA, we used either synchronized cells or single living cell analysis to conduct our studies. Subcellular fractionation, Western blot analysis, immuno-fluorescence staining and FACS analysis were also employed in our study. We found that Tan IIA could arrest cancer cells in mitosis by disrupting the mitotic spindle and subsequently triggered cells to enter apoptosis through the mitochondria-dependent apoptotic pathway. Thus, Tan IIA could selectively kill mitotic cells over interphase cells. In comparison with other existing anti-cancer drugs that cause mitotic arrest by interfering with the microtubule structure (such as vincristine or taxol), Tan IIA destroyed only the mitotic spindle during the M phase but not the microtubule structure in interphase cells. Furthermore, Tan IIA could trigger the mitotic arrested cells to enter apoptosis faster than vincristine or taxol. Since Tan IIA can selectively induce cancer cells to enter apoptosis through mitotic arrest, it has the potential to be developed into an anti-cancer drug.